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(54) HETEROCYCLIC-FUSED TOIAZOLE DERIVATIVES AND 
THEIR USE IN CONTROLLING PLANT PATHOGENIC 
ORGANISMS 

(71) We, ELI LILLY AND COMPANY, a Corporation organised and exist- 
ing under the laws of the State of Indiana, United States of America, of 307 East 
McCarty Street, Indianapolis, State of Indiana, United States of America, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 

The present invention is directed to a compound of the formula: 



10 



15 




and the phytologically acceptable acid addition salts thereof, wherein X represents 




R 1 represents halo, alkyl of d— Q, alkoxy of d-^Q, or alkylthio of d-^Ca: each 
R a independendy represents R 1 or hydrogen; R 3 represents hydrogen, alkyl of Q— C«, 
cydopropyl, hydroxy, alkoxy of Q— C 3 , mercapto, alkylthio of Q— C* allyithio, 
propynylthio, benzylthio, halo, (alkyl of Q—Q) amino, di(alkyl of Q— Q) amino, 
drfalkyl of Q— C s ) amino, carbamoyl, thiocyanato, acetamido, trifluoromemyL a 
radical of the formula 
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^ m ,, B i 7^^? *&™> I»tassum or alkyl of Q— Q, halomethyi, or mono- 
or di(alkyl of Q — Q) amino; subject to the limitations (1) that at least two R 2 *s or 
at least one R 2 and R 3 , represent hydrogen; and (2) that when both R l and R 3 
represent groups other than hydrogen, such groups together do not contain more than 
six carbon atoms. 

Further this invention includes compositions comprising a surface-active dispers- 
ing agent and, as an agent active against plant-pathogenic organisms, a compound as 
defined above. 

Additionally there is also disclosed herein a method for controlling a plant- 
pathogenic organism which comprises applying to a locus of the organism an effective 
amou nt of the hereinbefore-defined compound. 
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The scope of compounds serving as active agent in accordance with the present 
invention is as defined hereinabove. Where the term "halo" is employed, it refers to 
fluorine, chlorine, bromine, and iodine, only. Those moieties defined herein as alkyi 
(alone or as part of composite terms) and alkoxy can be branched- or straight-chain. 

c Where R 2 represents di(alkyl of Q— d) amino, the alkyl groups can be the same or 5 
different In the instance of the salts, the term c^ phytologically-acceptable , is used to 
designate acids which do not in salt form produce phytotoxicity. The choice of the 
acid is otherwise not critical, although a given anion may in some instances exhibit 
special advantages, such as ready solubility and ease of crystallization. Representative 

in and suitable acids include the following: hydrochloric, hydrobromic, hydriodic, sui- 10 
furic, phosphoric, nitric, acetic acid, trifluoroacetic acid, acrylic add, o-aminobenzene- 
sulfonic acid, bromoacetic acid, citric acid, cyclohexane-l,l-dicarboxyHc acid, formic 
acid, maleic acid, malonic acid, oxalic acid, p-toluenesulfonic acid and methane- 

sulfonic acid. . . - . « c 

is The compounds to be employed in accordance with the present invention are 15 

prepared by a variety of synthetic methods. Several methods, however, are generally 

applicaWe^ generally useful in the preparation of the compounds of the present 

invention is the cydization of a 2-(2-acylhydrazino)benzoxazole or 2-(2-acyl- 
>le: 
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to the corresponding compound of Formula I. The reaction is useful for the prepara- 
tion of compounds of Formula I wherein X represents oxygen or sulfur and R 
represents hydrogen, alkyl as defined, cydopropyi, trifluoromethyi, or 

O 

— iLo—R 4 

and R* represents alkyl of d— d. Where the identity of R 2 is otherwise, various other 
synthetic routes, discussed below, are preferred. In general, this synthesis route is 
useful regardless of the identity of R 1 or R 2 . 

The desired cydization is readily achieved by refluxing the 2-(2-acymydrazmo)- 
30 benzoxazole or 2-(2-acylhydrazino)benzothiazole in phenol. Cydization . yields the 30 
desired product and water as by-product. Separation and if desired purification are 
carried out in conventional procedures. 

A further method of synthesis of a compound of the formula 



35 comprises reacting, at a reaction temperature of from 0° to 250°Q a corresponding 35 
2n(2-acymydrazmo)benzoxazole or benzothiazole of the formula 

0 

^>— MH-HH-C-A 5 

with polyphosphoric add. In the above and succeeding formulae, each R 2 indepen- 
dentiy n^sents hydrogen, halo, alkyl of d— C 3 , alkoxy of d-d, or alkylthio of 
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Q-—C,; Z represents oxygen or sulfur; and R 5 represents hydrogen, alkvl of C C 

cyclopropyl, tnfiuoromethyl, or a radical of the formula 



40 




25 with an ortho ester of the formula 




Witn an aod of the formula R a — COOK The reaction is useful for the preparation of 
those compounds ; of Formula I wherein X represents oxygen or sulfur andR' repre- 
sents hydrogen, alkyl as defined, cyclopropyl, trifluoromethyl or P 



10 



* SKnS lS 1 "^^'^ 0 ** ta y*K D, .< l > Aat at least two R»s or at least one 
5 oth^h^ 1 h y?°8»J md (2) that when both R 5 and R 1 represent groups 

other than hydrogen, such groups together do not contain more than skaSbon Sm» 

a.,, 1 ? ^S" 18 ° Ut . th , e . reacti0 ^ *e 2-(2-acymydra2ino)benz(«a^l7o^bS 
thiazde starting material is contacted with the polyphosphoric aaU An fam SuM 



25 



R s — C(Oalkyl), 

wSJTy^^^ ^ fOT £ e Potion of those compounds of Fonnula I 
wherein X represents oxygen or sulfur and R 3 represents hydrogen, methyl, ethvl or 
in SSi^ AS "! *" ** synIhetic method > ^identity ofR^o? R» M not 

dS' SrS™ ST" 68 Ae ^J^™ in "l^^ar amounts, £oEg £ 30 
desired compound and the corresponding alkanol as by-product An inert liouid is 
c^vemently employed as reaction medium. The reaction^ forwarf^rTwi<£ 
range of temperatures, such as from 25° to 200»C, but better yields are more ra^ 
<« I™- * 0 TW g . *f « the reflux temperamr? of the Sfi 

35 Purification, are carried ouTin convention^cSureT 35 

A fourth method generally useful in the preparation of the comoounds of* e 
present mvention is the condensation of a 2-hySobenzomiaSeT teSxaXl!? 
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and R 4 represents alkyl of Q— C3. Where the identity of R 3 is otherwise, other syn- 
thetic routes are preferred. In general, this synthesis route is useful regardless of the 

identity of R 1 or R 2 . . 

To effect this condensation reaction, the reactants are contacted with one an- 
5 other The reaction consumes the reactants in equimolar amounts, producing the 5 
desired compound and water as by-product. Although an inert solvent can be em- 
ployed, the acid reactant is typically a liquid and an excess thereof is more con- 
veniently used. The reaction goes forward under a wide range of temperatures, but 
better yields are more rapidly achieved by conducting the reaction at the reflux tem- 
10 perature of the reaction mixture. Separation, and, if desired, purificauon, are accom- 10 
plished in conventional procedures. 

Various other synthetic methods are required for those compounds wherein K 
represents certain moieties. Where R 3 represents —OH, the compounds are prepared 
by reacting a 2-hydrazinobenzoxazole or benzothiazole: 



15 



15 tfJL £ i JHPHI* 
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with urea. Likewise, where R 3 represents SH, the compounds are prepared by reacting 
the same precursor compounds with potassium hydroxide and carbon disulfide. In 
either case, subsequent alkylation converts the initial products to those compounds 
wherein R 3 represents alkoxy, alkylthio, allyithio, propynylthio, orbenzy lthio. 

Yet other compounds of the present invention are derived from a cychzanoo 20 
product: 




by conventional reactions. Included among such reactions are hydrolysis of the ester 
to the sodium or potassium salt 



25 



(R3 = —C-O— sodium or ] 

and aminolysis of the ester to form the amide (R 3 = carbamoyl). Acylation of the 
3— NH 2 compound yields the acetamido group (R 3 = acetamido) or other amides; 
and reduction of such amides yields substituted amine groups (R 3 = (alkyl of Cx— C 3 )- 
amino or (di alkyl of Q — C3)amino). m 

The R 3 = halo and thiocyanato compounds are obtained from the correspond- Si) 
ing compound of Formula I wherein R 3 = H. This compound is reacted with a 
halogenating agent, such as an N-halosucdnimide. Other halogen denvauyes not 
readily obtainable by N-halosuccinimide reaction can be obtained by known halogen 
exchange reactions, such as the Finkelstein reaction. The 3-halo compounds can also 
be employed as precursors to the 3-substituted amino, 3-alkoxy, and other 3-suo- 35 
stituted compounds defined by Formula L Thus, the 3-halo compound can be reacted 
with NaSCN to introduce the 3-thiocyanato group. Those compounds wherein K 
represents halomethyl are readily prepared by reacting the corresponding compounds 
wherein R 3 represents methyl with a halogenating agent, and optionally converting 
by the Finkelstein reaction, as discussed above for the preparation of compounds 40 
where R 3 represents halogen. Those compounds wherein R J represents mono or (U- 
alkyl of Q— Co)aminomethyl are prepared from the unsubstituted compound by the 
Mannich reaction. In the conduct of these numerous reactions, effecting the identity 
of the R 3 substituents, reference is directed to Synthetic Organic Chemistry, Wagner 
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„ . _ — — "-^t^iaiuic. inc 3,3-aunetnyi-s-tnazolo 

zole product was separated by filtration, 4 grams, m.p., 196— 8°G 

46; N, 20.67 
17; N, 20.39 

EXAMPLE 2. 



Analysis, Gate : C, 59.09; H,4.46; N, 20.67 
Found: C, 58.88; H,4.17; N, 20.39 



Analysis, Calc: C, 59.09; H,4.46; N, 20.67 
Found: C, 58.88; H,4.17; N, 20.39 



50 n ,, EXAMPLES 3—12. 

mined toS^S CMn P ounds » P^P^ in methods described and exem- 
plified hereinabove using analogous starting materials, are the following- 
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The compounds of Formula I wherein X represents 

ooo 

— S— or -^S— 

15 PrCPared by oxidation of ** corresponding benzothiazole (X = S) com- 15 

«i»c ™° ^PT^ 5 fa y Formula I form acid addition salts with adds. 71* 

R* is or comprise an amino or R* or R» is or comprises 

&7l TJ^f TO ° ° r t m °?. add ™>i<*« per mote? of the com^u^tf 
25 „ 0nnula , L Also, m the case of dibasic or polybasic adds, salts may form of two or 

more molecules of compound of Formula I per molecule of add Such* oTdX 7, 

y in^r^^ ° f ^ P resent 1« onier mat thfsallsteE 25 

jul^m the practice of the present mvention, phytologicaUy acceptable salts are pre- 

30 m acSd^^thl^tSon* 6 ° f * te 

EXAMPLE 1. 

a 1 • 3 >5-D"nethyl-j-tri"azolo(3,4-b)ben20thiazole 
A solution of 6.1 grams of 2-hydrazino-4-methylb«izothiazole C0.034 molel and 
35 i ^ amS .° f orthoacetate (0 04 mole) in 200 nnlmite^xylene wToreuS 

?hr^r anP< ^ atUre ° VeT J? P 6 ™ 4 of 5 ho ^ and thereafter refined f ^6 houk 
SLI^ J"?*?" 6 WaS Aen "nitrated to one-fourth of the orig^Wolmne^nd 
allowed to cool to room temperature. The 3^-dmiemyl-r-tria2olo^-Mh«^thSr 
zole product was separated bv filtration. & " M S2??^* 4 -b)benzothia- 
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40 



» 1 . . ,, 5 ' 6 - d 5^yl-i-triazolo(3,4-b)benzothiazole 
Absolution of 12 milliters of fonnic add (97—100 percent) and 3 5 erams of 2- 
hydrazmo^S-dimemylbenzothiazole was refined for 24 horns ^dih stiS it 
reacum, mature was then cooled to room remperature and I p^red m to^X The 
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3. 3A6-TrmteAyl-r-tnazolo(3,4-b)benzothiazole, m.p., 246— 8°C 

i ^^TVT thyl " f "^ azolo(3 ' 4 - b ) ben20thiazole > ™-P-> 170-2'C (dec) 
5. 3-Memyl-5-fiuoiD-5-triazdo(3,4-b)benzothiazole, m.p., 141— 2°C 55 
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6. 5-Fluoro-5-triazolo(3,4-b)benzothiazole, m,p., 172— 3 C. 

7. 5-Emyl-5-triazolo(3,4-b)benzothiazole, m.p., 152 — 3°C. 

8. 5,7-DicMoro-*-triazolo(3,4-b)benzothiazole, m.p., 246— 8 C. 

9. 5-Methoxy-5-triazolo(3 > 4-b)benzothiazole>m.p., 178— 80 G 

5 10. 5-CM>ro-$-triazolo(3,4-b)benzothiazole, m.p., 186—7.5 C. 5 

11. 3,5-DicMoro-s-rriazolo(3,4-b)benzothiazole, m.p., 178—82 C. 

12. 5-Memyl-s-triazolo(3,4-b)benzothiazole, m.p., 184—5 C. 

EXAMPLES 13—15. . 
Other representative compounds of Formula I are prepared as described in 
10 accordance with the foregoing teachings. 10 

13. 3-Fluoro-5-methyl-j-triazolo(3,4-b)benzoxazole 

14. 5-Methylthio-5-triazolo(3,4-b)benzothiazole 

15. 5-Ethylthio-5-triazolo(3,4-b)benzoxazole 

It has been discovered that the compounds of Formula I (hereinafter referred to 
15 as "triazolobenzoxazole and triazolobenzothiazole compounds") are adapted to be ID 
employed for the control of plant pathogens, including fungal organisms and bac- 
terial organisms. Thus, the triazolobenzoxazole and triazolobenzothiazole compounds 
can be employed for the control of such organisms as crown gall, nee blas^ bean rust^ 
powdery mildew and anthracnose. The compounds are particularly suited for the con- 
trol of fungal organisms, and give particularly good results in the control of nee 

blasL The compounds can be employed and are effective when utilized in any of a 
number of embodiments. In accordance with prevalent practice, the compounds can 
be applied, and are effective against plant-pathogenic organisms when applied, to the 
Mage of plants susceptible to attack. In addition, the triazolobenzoxazole and tn- ^ 
azolobenzothiazole compounds can be applied to seeds to protect the seeds and en- 
suing plants from the attack of plant-pathogenic organisms. Also, the compounds can 
be distributed in soil to control plant-pathogenic organisms. It has been found jLhat 
manv of the compounds are translocated through plants, so that in this last embodi- 
ment, control is achieved of foliage-attacking organisms as well as organisms which 
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attack other plant parts. , . . - 

Most broadly, the method of the present invention for the control of plant 
pathogenic organisms comprises applying to a locus of the organisms an effective 
amount of one or more of the triazolobenzoxazole and triazolobenzothiazole com- 
ae; pounds. The compounds can be used alone; but the present invention also embraces 35 
die employment of a liquid, powder, or dust composition containing one or more of 
the triazolobenzoxazole or triazolobenzothiazole compounds. Such compositions are 
adapted to be applied to living plants without the substantial injury to the plants. In 
preparing such compositions, the triazolobenzoxazole and mazolobeiizothiazole com- 
40 pounds can be modified with one or more of a plurality of additaments including or- 40 
knic solvents, petroleum distillates, water or other liquid earners, surface active dis- 
persing agents, and finely divided inert solids. In such compositions, the triazolo- 
benzoxazole or triazolobenzothiazole compound can be present in a concentration 
from 2 to 98 percent by weight. Depending upon the concentration in the composition 
4S of the triazolobenzoxazole or triazolobenzothiazole compound, such augmented com- 45 
positions are adapted to be employed for the control of ^ d ^ bI ^P^^*?^ 
or employed as concentrates and subsequendy diluted with additional inert earner to 
produce the ultimate treating compositions. Preferred compositions are those com- 
prising both a finely divided solid and a surface active agent. 

The exact concentration of the triazolobenoxazole or tnazolobenzothiazole com- 50 
pounds employed in the composition for application to plant-pathogens and/or their 
habitats can vary provided an effective amount is applied either on the organism or 
its environment. The amount which is effective is dependent in part upon the suscep- 
tibility of the particular plant pathogen and upon the acuvity of the compound em- 
ployed In general, good results are obtained with liquid compositions containing from 
0 001 to 0.1 percent or more by weight of triazolobenzoxazole or tnazolobenzothiazole 
compound. With dusts, good results are usually obtained with compositions containing 
from0.5 to 5.0 percent or more by weight of triazolobenzoxazole or tnazolobenzo- 
thiazole compound. In terms of acreage application, good controls of plant Pfhog^ 
60 are obtained when the compounds are applied to plots of growing plants at a dosage W 
of from 0.5 to 5.0 or more pounds per acre. . , , _ , . 

In the preparation of dust compositions, the triazolobenzoxazole and tnazolo- 
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benzothiazole compounds can be compounded with any of the finely divided solids 
such as pyrophylbte, talc, chalk or gypsum. In such operations, the finely divided 
earner is ground or mixed with the triazolobenzoxazole or triazolobenzothiazole com- 
pound or wet with a solution of the same in a volatile organic solvent. Similarly, dust" 
5 compositions containing the products can be compounded with various solid surface 5 
active dispersing agents such as fuller's earth, bentonite, attapulgite, and other days 

SES^S T n ^JJOP?*™ 0f i ?8 redients > *« e dust comptions can beem- 
ployed for the control of plant pathogens or employed as concentrates and sub- 
sequeady - diluted with an additional solid surface active disperS ago,t or S 

10 STSSSi-?^^ S T m ' t0 , ° btain * e **** amoiTof itivf m^S 10 
m a composition adapted to be employed for the control of plant pamogenlAko, 
such dust compositions, when employed as concentrates, can be dispersed in water 
with or without the aid of dispersing agents, to form spray mixtures. 

Further, the triazolobenzoxazole and triazolobenzothiazole compounds or a liquid 

15 or dust concentrate composition containing such compounds can be incorporated in 15 
intimate mixture with surface active dispersing agents such as non-ionic emulsifying 
agents to form spray compositions. Such compositions are readily employed for the 
control of plant-pathogens or can be dispersed in liquid carriers to form diluted sprays 
containing the toxicants in any desired amount. The choice of dispersing agenfcf and 

ZO amounts thereof employed are determined by the ability of the agents to facilitate the 20 
disposion of the concentrate in the liquid carrier to produce the desired spray com- 
positions. ' 

Similarly, the triazolobenzoxazole and triazolobenzothiazole compounds can be 
compounded with a suitable water-immiscible organic liquid and a surface active 
a dispersing agent Xa produce emulsifiable concentrates which can be further diluted with 2S 
water and oil to form spray mixtures in the form of oil-water emulsions. In such com- 
positions, die carrier comprises an aqueous emulsion, i.e, a mixture of water-im- 
miscible solvent, emulsifying agent and water. Preferred dispersing agents which can 
be employed in these compositions are oil-soluble and include the non-ionic emulsifiers 
such as cemdensauon products of alkylene oxides with the inorganic acids, polyoxy- 30 
f^T C J"™*™* <* SM t itan esters and complex ether alcohols. Suitable Torgardc 
liquids which can be employed m the composition include petroleum oils and dis- 
tillates, toluene, and synthetic organic oils. The surface active dispersing agents are 
usually employed in liquid compositions in the amount of from 0.1 to 20.0 percent 
35 by weight of the combined weight of the dispersing agent and active compound. 35 
When operating in accordance with the present invention, the triazolobenzoxazole 
ana tnazolobenzothiazole compounds or a composition containing the compounds can 
be applied to the pathogens to be controlled, or to their habitats in any ronvenient 
An ^° n ' ^f' , by Weaas ot - ^ dustere OT sprayers. Applications to the above-ground 
40 portions of plants conveniendy can be carried out with power dusters, boom sprayers, 40 
high-pressure sprayers, and spray dusters. In large-scale operations, dusts or low- 
vohime sprays can be applied from airplanes. In the use ofthe triazolobenzoxazole 
and tnazolobenzothiazole compounds for die control of rice blast, specialized modes 
of application may be preferred, owing to the peculiar cultural conditions under which 
nee is grown. Such specialized methods indude surface water application, soak treat- ac 

^skSktftaT^^ ^ SCCd 0ther ^ te <*vious 45 

The following examples illustrate the utility of the triazolobenzoxazole and tri- 
azo obenzothiazole compounds for the control of plant pathogens and will enable those 
50 skilled m the art to practice the same. 
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„ . . . . , t EXAMPLES 16—19. 

Various of the triazolobenzoxazole and triazolobenzothiazole compounds to be 
employed in accordance with the present invention were evaluated for the control of 
Collectotrtchum lagenanum (anthracnose) on cucumber. These evaluations were coa- 
55 ducted m accordance with the following procedure. 

In each individual evaluation, a 4-inch pot containing sterilized soil, with a layer 
of vermicuhte on the surface, was seeded with four cucumber seeds and held under 

Each triazolobenzoxazole or triazolobenzothiazole compound was formulated in 

TJ^^H^TV T ^ y ' each ^P 0 ^ ^s formulated by dispersing Tt 
in a specified amount of cydohexanone containing a small amount of a blend of two 
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sulfonate-nonionic surfactants, and then diluting with water to obtain an ultimate treat- 
ing composition containing 400 parts of the given compound per million parts by 
weight of the ultimate composition, in addition to the cyclohexanone in a concentra- 
tion of 0.67 percent and the surfactant blend in a concentration of 0.0353 percent 
5 The suspension of conidia was prepared by culturing the fungus in petri plates 5 

on orange juice agar at 24°C. for fourteen days. The plates were then flooded with 
distilled water and the surface scraped. The resulting aqueous suspension from four 
plates was filtered through cheesecloth, brought up to a volume of 50 milliliters, and 
used for spraying plants in about thirty-five pots. 

10 After the plants had been inoculated, they were placed in a moist chamber at 10 

18°C. for forty-eight hours, then removed and held for about nine days under normal 
greenhouse conditions, and then evaluated for control of anthracnose. 

In each evaluation, there was a control based on treatment by an aqueous control 
solution containing cyclohexanone and the surfactant blend in the same respective 

15 concentrations. . , ^ 

The results of the evaluations were as set forth in the following table, using the 
following disease rating system: 



1 — severe 

2 — moderately severe 
20 3 — moderate 

4 — slight 

5 — no disease 



TABLE 1 
Control of Anthracnose 



Disease 

Name of Compound Rating 



16. 


3,5-Dichloro-s-triazolo(3,4-b)benzothiazole 


4+ 


17. 


5-Methoxy-s-triazolo(3,4-b)benzothiazole 


3 


18. 


5-Chloro-s-triazolo(3,4-b)benzothiazole 


4+ 


19. 


5-Methyl-s-triazolo(3,4-b)benzothiazole 


5 



20 



In the control pots, there was uniformly a heavy infestation of anthracnose on the 
cucumber plants. Phytotoxicity was uniformly non-existent or only slight in degree, 
2i except that substantial phytotoxicity was observed on the plants treated with 5-methyl- 
j-triazolo(3,4-b)benzothiazole. 
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EXAMPLE 20. 

A representative triazolobenzothiazole compound was also evaluated for the con- 
30 trol of the causative pathogen of crown gall disease (Agrobacterium tumefaaens) on 
tomato plants. The evaluation was conducted in accordance with the following pro- 

^"rnree tomato seeds were planted in sand in 4-inch plastic pots, and later minned 
to two plants. Meanwhile, an inoculum of Agrobacterium tumefaaens was grown in 

35 test tubes on homemade potato dextrose agar. The cultures were then flooded with ^ 
sterile water to make the required amount of bacterial suspensions, which was used to 
inoculate the tomato seedlings at about four weeks following seeding. The ^ inoculation 
was carried out by dipping a small insect mounting needle into the bacterial suspension 
and then passing the needle through the stem of each tomato plant. The plants were 

40 then removed from the sand and the roots of each placed in an aqueous solution in a 
large test tube, the solution containing the test chemical in a concentrauon of 40 ppm., 
0 067 percent cyclohexanone, and 0.00353 percent surfactant, and sodium chloride m 
a' concentration of 0.85 percent. The plants were held under normal greenhouse con- 
ditions, with daily aeration, for about ten days. At this time, each plant was observed 

45 to determine the presence of crown gall disease. 
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treated with 5-nuahoxy-s-tri^^ ™ * ***** 



TABLE 2 
Control of Crown Gall 



Name of Compound 



Disease 
Rating 



S-Methoxy-s-triazoloQ^-Wbenzothiazole 



A EXAMPLE 21 

control T^^SSS S £ * e PT™ ■ was evaluated for the 

ducted as follows f*3*M« /Wyeowj on beans. The evaluation were con- 

seed.^rienltyiwll S^Stt f - ^ » - 
youne Dlants in th* frJrTi* « g s . e r am f» me test chemical was applied to the 

plants heavily infested with tWrip™™,i!wf . plac ?4 near to and beneath other 
by natural air current In ffSri^fc* ° f ^ treated plants 

house conditions foTabott ^ to ^S^^l^ 6 h ! ld mder nonnal gnxn- 
to determine the preS rfSn^s^U^ T? e * e .P Iants were 
run with each evalSati^the S^Jt^L^ 1Z A Control was 

solvent-emulsifier solution conmZ» rm ^""P of f °ur plants treated with a 

16-19. The res^ T^TTnZ ™ chemcaJ > 3150 as described in Examples 
scale as in p«S exiles. £ the ^f s °7h^ ble ? ^Y?* the same^ting 
infection by powdery m& 1^2, ^ *—* h ^ 

of only slight degree. y was m m ^stances either nonexistent or 



TABLE 3 
Control of Powdery Mildew 



Name of Compound 
3,5-Dichloro-s.triazolo(3,4.b)benzothiazole 



Disease 
Rating 



v a „w . • . u EXAMPLES 22—30. 

for t^oTtr^ compounds were evaluated 

accordance with the M\^/^lZVT^l CTaluat «»> ™ carried out in 
equal parts of masom? - s£S SfSSS iS& *? t0 6 ethcr 

and thickly seeded with rice Th.iT The 5011 was placed in 4-inch pots 
greenhou JeSLfe S^ft w^^thEh hdd ^ 

rice seedlings in each pot ' y Whlch tune w »e thick stands of 
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Also, an aqueous" suspension of conidia of the rice blast fungus was prepared. The 
fungus was cultured in petri dishes on rice polish agar at 28 °C After eight days, each 
plate was flooded with 20 milliliters of distilled water and the culture surface was 
scraped with a rubber policeman to separate conidia. 
5 In each instance, a treating solution prepared as described in Examples 16 — 19 

was sprayed onto the leaf surfaces of the rice stand in one pot, allowed to dry, and 
the foliage then inoculated with the aqueous suspension of conidia of the rice blast 
organism. In each instance, the treating solution contained 400 parts of the compound 
per million parts of ultimate solution, by weight. The pot was placed in a moist 

10 chamber at 18°C and held there for forty-eight hours, then relumed to the green- 
house and held under typical greenhouse conditions for six days. At this time, readings 
were made in accordance with the same disease rating scale reported in preceding 
examples. The control was conducted as follows: Pots of rice seedlings were sprayed 
with an aqueous solution of cyclohexanone and the same blend of two sulfonate- 

15 nonionic surfactants but containing no compound. Otherwise, the pots were treated 
identically. 

The results of the evaluations are as reported in the following table. Not all of 
these evaluations were conducted simultaneously. In all tests, however, the untreated 
control pots showed extensive symptoms of rice blast. Generally, no phytotxwicity was 
20 observed; however, on a few of the treated pots, there was slight phytotoxicity. 

TABLE 4 
Control of Rice Blast 



Disease 

Name of Compound Rating 



22. 


5-Me thoxy -s-tria z olo(3 ,4-Wbenz othiaz ole 


4+ 


23. 


5-Chloro-s-triaz olo(3 ,4-b)benz othiaz ole 


5 


24. 


5-Me thy l-s-triazolo(3 ,4-b)benz othiazole 


5 


25. 


3 ,5-Dichloro-s-triazolo(3 ,4-b)benzothiazole 


3 


26. 


3-Chloro-5-methyl-s-triazolo(3,4-b)benzothiazole 


4+ 


27. 


3-Methyl-5-fluoro-s-triazolo(3,4-b)benzothiazole 


3+ 


28. 


5-F luor o-s-tr iaz o lo (3 ,4-b)be nz othiaz ole 


4 


29. 


5-E thy 1-s-triaz olo(3 ,4-b)benz othiazole 


4 


30. 


5,7-Dichloro-s-triazoIo(3 ,4-b)benz othiazole 


3 



EXAMPLES 31—32. 
Certain of the triazolobenzoxazole and triazolobenzothiazole compounds to be 
employed in accordance with the present invention were also evaluated for control of 

25 rice blast when applied to the soil prior to planting. In these evaluations, a quantity 25 
of the respective compound was dissolved in ethanol, the solution sprayed with a 
DeVilbiss atomizer onto soil rotating in a drum, and the soil thus treated placed in 4- 
inch round pots having no drainage holes. The procedures were such as to constitute a 
specified number of pounds of the compound per acre — 25, 12.5, 6.25, 5.0, 2.5, or 

30 L25 pounds per acre. The pots were then seeded to rice (variety, Nato) and held 30 
under typical greenhouse conditions for two weeks, at which time the rice seedlings 
were inoculated with conidia of Piricularia oryzae, the preparation and inoculation 
was described in the preceding examples, and held in a moist chamber at 18°C for 
forty-eight hours. The pots were then removed and again held under greenhouse con- 

35 ditions for another five days. At this time, observations for disease severity were made; 35 
results are as reported below using the rating scale of preceding examples. 



5 

10 
15 
20 




TABLE 5 

Control of Rice Blast, 
Pre-Plant Soil Incoporated Application 



Compound 


Rate of 
Application 
of Compound 
in Pounds 
Per Acre 


Disease 
Rating 


31 . 5<:hloro-s-triazolo(3,4-b)ben 2 othiazole 


25.0 


5 




12.5 


5 




6.25 


4+ 




5.0 


5 




2.5 


4+ 




1.25 


3 


32. 5-MethylnS-triazolo(3,4-b)benzoihiazoie 


25.0 


5 




12.5 


4+ 




6.25 


4+ 




5.0 


4+ 




2.5 


3 



*N.T. = Not tested 
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v . . . . EXAMPLES 33—34. 

conducted under pl ST^ ^ dnw « hout the rest which was 

fiescnbed in Examples 31-62. On the third day foUownS^i^t * Pfpared « 
inoculated with a pathogen suspension pr^arel^s t^^lSrte fl&E? 
placed in a moist chamber at 18"C. for fortv-eieht 1™« 22 ~ 30 ^ 

turned to nonnal greenhouse condition? anffltJ fi£ S^MTa™' 
warned for the pres^ce, and if present, dejee^f fej^t^o? 

test- ^J^f Wa f 7 1 for ea f h A contrel was also conducted for each 
^'„S nS 1 ttd i >f u USage of m *J uem » solution containing 05peran?S 

ethanol, only The results of the evaluations are reported in the foUowhTe *h£cSLSf 
pots unifonnly showed extensive rice blast djsea£ symptoms 8 
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TABLE 6 

Control of Rice Blast, 
Soil Surface Application 



Compound 


Rate of 
Application 
of Compound 
in Pounds 
per Acre 


Disease 
Rating 


33. 5-Chloro-s-triazolo(3,4-b)benzothiazole 


25.0 


5+ 




12.5 


4+ 




6.25 


5 




5.0 


4+ 




2.5 


4 




1.25 


4- 


34- 5-Methyl-s-triazolo(3,4-b)benzothiazole 


25.0 


4+ 




12.5 


4 




6.25 


4 




5.0 


4- 




2.5 


3 




1.25 


3- 



EXAMPLES 35—36. 
Various of the present triazolobenzothiazole compounds were evaluated for their 
efficacy in controlling rice blast when applied to the rice seed, by means of a seed soak. 
5 The respective compound to be evaluated was dissolved in ethanol and diluted 5 

with water containing 0.1 percent of poiyoxyethylene sorbitan monolaurate to obtain 
a treating solution containing the subject compound in a concentration of 250 parts 
of compound per rnillion parts of total composition. All solutions uniformly contained 
0.5 percent of ethanol and approximately 0.1 percent of the poiyoxyethylene sorbitan 

10 monolaurate. 10 
Twenty milliliters ot each solution were placed in a separate 125-milliliter Erien- 
meyer flask and 20 cc. (about 12.5 grams) of rice seed added (variety, Nato). Each 
flask was stoppered and shaken for forty-eight hours, at which time the rice was 
drained and rinsed with tap water. 

15 The treated seed was thereafter planted in 4-inch square pots and held under 15 

typical greenhouse conditions, When the emerging rice seedlings had reached a height 
of 3 to 4 inches (about fourteen days after seeding) they were inoculated with a 
fungal suspension of Pirictdaria oryzae (rice blast) prepared as in Examples 22 — 30. 
The plants were then incubated in a moist chamber at 18°C for forty-eight hours, 

20 after which they were returned to the greenhouse and held for about five days. They 20 
were then evaluated for disease severity, utilizing the raring system reported in pre- 
ceding examples. 

In each test, there were a plurality of three replicates and two controls: (1) 
water containing 0.5 percent ethanol and 0.1 percent of poiyoxyethylene sorbitan 
25 monolaurate; and (2) plain water. m 25 

The results of these evaluations were as set forth in the following tables. 
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Compound 


v^OuC. 01 

Compounds in 
Treating 
Solution* 


Grams of 
Compound/ 
100 Pounds 
Seed 


T") J C A 
l/ISCttOC 

Rating 


35. 5-Chloro-s-triazolo(3 ,4-b)- 


1000 


45.4 


5 


benzothiazole 






500 


22.7 


5 




250 


11.4 


4+ 




175 


7.8 


3+ 




100 


4.5 


3 


36 . 5-Methy 1-s-triazolo (3 ,4-b)- 


1000 


45.4 


5+ 


benzothiazole 






500 


22.7 


4+ 




250 


11.4 


4 




175 


7.8 


3- 



*In ppm. (based on seed weight) 
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• the tnazolobenzoxazole and triazolobenzothiazole compounds are useful 

m accordance with the present invention when employed individuaUyor inlomS 
aon with one another, die present invention also £icLpasses meuL of th^Sm"! 

m^bslcT n 0th£r * a ™ R fUDgicideS ' ha * idde * »* pE» 
The following examples illustrate such combined therapy. 

, ot . EXAMPLES 37—46. 

n,™ ™ 0 ^- tr, ^ k >(3»4-b)ben 2 othiazole was evaluated in combination with 
numerous other substances for the control of rice blast, helmmmosporiX and Tate 
SHIM™ 8 P^^ri* (variety, Nato), Penrod barley, androS 
f™* j«pecGvely. Each compound or combination of expounds was ap3 
X- tfl/m g by spraying m a conventional formulation. When thTfoliage had E 

Phytophthora mfestans, respectively; and the inoculated trfann i «Jr* inT.K^Ji t 
fony-cight hours at 18-C.T! a m'oist chamber^ platwere ^h^S 

Mnf^r 6 c ? nditi0nS -- The ^ >lante were observed for d^opm^t S dSS 
at about five days after spraying. The results (an average of two rcribteT^ 
treatment) were as set forth in the following table. replicates for each 
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TABLE 8 



Dosages Average Disease Ratings 





(ppm. active) 


Rice Blast 


Helminth 


Late Blight 


A 

A 




A, 
*rr 


2+ 


1 




5 


3+ 


2+ 


2+ 


. A + B 


i Ann 
ZD + 000 










5 + 200 


4- 


3- 


1+ 


B 


Ann 

000 


i 




1 + 




200 


i+ 


2 


2+ 


A + C 


1 C /f AA 

25 + 400 


A . 

4+ 


■l 

j — 


-i . 
jt 




5 + 100 


3+ 


2+ 


3+ 


C 


AAA 

400 


Z+ 


A 


A, 
*t+ 




100 


1+ 


3- 


4 


A + D 


*>c jinn 

25 + 400 


D 


*rr 


TT 




5 + 100 


4 


4- 


4 


D 


400 


3— 


4 






100 


2 


3 


4+ 


a r? 

A + fc, 


*)< , AAA 


e 


A. 

Tr 


4_ 




5 + 100 


4 


3- 


4- 


E 


vinn 
400 


J 




7_ 




100 


3- 


4- 


3 


A + F 


c Ann 

25 + 400 


A , 

4+ 


A , 

4+ 






5 + 100 


4- 


3+ 


4+ 


F 


AAA 

400 


2 


A i 
4+ 






100 


2+ 


4+ 


4+ 


A + G 


i c a aa 

25 + 400 


4+ 








5 + 100 


4- 


3- 


3 


G 


AAA 

400 


z 


•l 


TT 




100 


1 


1+ 


2+ 


A , TJ 

A + n 


ZD + jU 


c 
j 


2- 


1 




5 + 10 


3 


3 


1+ 


IT 

H 


DO 


la. 


j 


1+ 




J. u 




2+ 


2- 


A + I 


25 + 25 


5 


2+ 


1 




5 + 5 


4+ 


2- 


2- 


I 


25 


3- 


1 


2+ 




5 


1+ 


2- 


1 + 


A + J 


25 + 25 


4+ 


1+ 


2+ 




5 + 5 


4- 


2- 


3 


J 


25 


2 


1 


3- 




5> 


1 


1 


2 
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TABLE 8 (Continued) 
Dosages Average Disease Ratings 



(ppm. active) Rice Blast 



Helminth 



A + K 


25 + 200 
5 + 50 


4+ 
4+ 


4+ 
3- 


2- 
1 


K 


200 
50 


1 

2+ 


3- 
2 


2- 
2+ 


Control 


0 
0 
0 


1 
1 
1 


2 
1 
1 


2 
1 
1 



B = Tribasic copper sulfate 

° = ft!u° f of ethylenebis (dithiocarbamate)zinc and ethylene 

D = 2,4,5,6-Tetrachloroisophthalonitrile 

E = 2,4-Dichloro-6-(o-chloroanilino)-s.triazine 

F = Manganous ethylenebisdithiocarbamate 

G = N-TrichloTomethylthio^cycIohexene.l,2Kiicarboximide 

H » 0-ethy!-S,S-diphenyidithiophosphate 

I = Pentachloromandelonitrile 

J = l-0Butylcarbamoyl).2.benzimidazple carbamic acid, methyl ester 
K = «-(2,4-Dichlorophenyl)-a-phenyl.5.pyrimidinemethanol 



, . EXAMPLES 47-48. 

. ^-^^-tnazolo(3,4-b)berm>tru^oie was also evaluated for the oontml 
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TABLE 9 





Dosage 
(in pounds/acre) 


Rice Blast Ratings 


A 


1 

3 


a , 
j+ 

4+ 


A + B 


1 + 5 
3 + 10 


5 


B 


5 
10 


3- 
3 


A + C 


1+5 
3 + 10 


4+ 
4+ 


C 


5 
10 


2+ 
2 


-(Solvent Check) 


0 


1 



A = 5-chloro-s-triazolo(3,4-b)benzothiazole 

B = methyl l-(butylcarbamoyl)-2-benzimidazolecarbamate 

C = 0,0-diisopropyl S-benzyl phosphorothiolate 
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EXAMPLES 49—51. 

5-Oiloro-i-triazolo(3 ) 4-b)benzotHazole was also evaluated in combination with 
other substances for the control of rice blast via seed coat treatment. 

Rice seed was treated, initially with 5-cMoro-r-triazolo(3,4-b)baizothiazole, thai 
with a second substance. These seeds were planted in pots of sterile and non-sterile 
soil. When the resulting rice sedlings were three to four inches tall, they woe inocu- 
lated with Piricularia oryzae and incubated as in the preceding example. The plants 
were then held for five days under typical greenhouse conditions, at which time 
evaluation of disease control were made. The results were as reported in the following 
table. 
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EXAMPLE 52. 

5<hloro-j-tria2olo(3,4-b)ben2othiazole was evaluated for the control of rice blast 
when applied as a transplant root soak. 

The compound was formulated in a plurality of aqueous suspensions containing 

5 varying concentrations of the subject compound but uniformly containing 0.05 per- 5 
cent of a polyoxyethylene sorbitan monolaurate and 1.0 percent of ethanoi. The roots 
of 21-day-old rice plants were immersed for five minutes in the suspensions, 36 plants 
per suspension. The rice plants were then transplanted into containers of flooded soil. 
After die plants were well established, they were inoculated with Piricularia oryzae; 

10 the procedures were the same as described in preceding examples. Eleven days later, 10 
the plants were observed for rice blast and for crop injury. There were three replica- 
tions per treatment rate. In addition to the rice plants treated with either of the sub- 
ject compounds, a group of rice plants was root-soaked for five minutes in an aqueous 
solution containing 1.0 percent of ethanoi and 0.05 percent of the same polyoxyethylene 

15 sorbitan monolaurate, and another group was root-soaked for five minutes with water 15 
alone, both to serve as controls. 

The results were as set forth in the following table. Rice blast ratings were made 
by the same scale as previously used; crop injury was rated on a scale of 0—10 with 
0 = all plants healthy and 10 = all plants dead. 



TABLE 11 

Rice Blast and Crop Injury Ratings, 
Transplant Root Soak Application 



5-ChIoro-s-triazolo- 
Compound 


Percent 
Concentration 
of Compound 
in Soak 
Solution 


Rice 
Blast 
Ratings 


Crop 
Injury 


5-Chlor o-s-triaz olo- 
(3 ,4-b)benzothiazoIe 


0.05 


. 3+ 


0 




0.1 


4+ 


0.3 




0.2 


4+ 


0 


Aqueous Solution 
containing 1.0% 
ethanoi and 0.05% 
polyoxyethylene 
sorbitan monolaurate 




1 


0.6 


Water 




1 


0 



EXAMPLE 53. 

Each of 5-chloro-5-triazolo(3,4-b)benzothiazole was evaluated for the control of 
leaf rust (Puccima recondita) on wheat by seed coat application. 

Quantities of wheat seed of the Monon variety were coated with liquid formula- 

25 tions containing the subject compound. More particularly, two precursor formulations 25 
of the compound were utilized, a 15 percent wettable powder ("15W") and a 25 per- 
cent wettable powder ("25W"). Each was mixed with several small portions of water, 
about 3 percent by weight of the seed to be treated with the respective formulation. 
Thus, from each precursor formulation, a plurality of treating formulations was ob- 

30 rained varying in the amount of compound applied to the seeds treated with the 30 
respective formulation (expressed as grams of compound per 100 kilograms of seed). 
After treatment, the seeds were planted. Other seed, left untreated to serve as a control, 
was also planted. All plantings were held under normal agricultural conditions until the 
emerging wheat seedlings were three inches high. All plants were then inoculated with 

35 spores of leaf rust (Puccinia recondita) and incubated for 48 hours in a moist 35 
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Treatment 


Rate 
(ppm) 


Percent 
Leaf Blast 
Control 3 


Plant 
Height 
(cm)& 


No. of 

fillers/ 

Plantb 


D-cniOro-s-iriazoio- 
( 3 ,4-b)benzothiazole 


4000 


o 

22 


64 

66 


15.6 
14.2 


5-Methyl-s-triazolo- 
(3 ,4-b)benzothiazole 


1000 
4000 


15 
51 


65 
67 


15.0 
13.7 


Control 


0 


0 

(24) c 


65 


14.5 



The percent rice blast (Piricularia oryzae) on rice leaves was determined 
by evaluating the degree of infection and type of lesion on 100 plants per 
plot. 



The average plant height and number of tillers per plant was determined 
by evaluating 100 plants per plot. 

Percent infection on the leaves of untreated plants . 



EXAMPLES 56—57. 
5-Methyl-j-triazolo(3,4-b)bcnzothiazole was evaluated further for the control of 
rice blast (Piricularia oryzae). Treatment was by two different methods, the one 
* being the immersion of nursery boxes of rice seedlings, in the same manner as described 5 
in the preceding examples. The second method of application was a soil drench of 
nursery boxes containing rice seedlings, the boxes being the same size as described in 
the preceding example. Each such box was drenched with 0.5 liter of treating solution, 
the concentration of the compound being adjusted to provide specified application 
10 rates in kilogram per hectare basis. The plants were transplanted to rice paddies. Ob- 10 
servations were made two months later; the results were as follows. 







Percent 


Plant 


No. of 




Rate 


Leaf Blast 


Height 


Tillers 


Treatment 


(kg/ha) 


ControI a 


(cm) b 


Plant* 


Flat drench; 


5 


25 


77 


15.5 


transplanting 


10 


31 


75 


14.6 


thirteen to fourteen 


20 


21 


79 


15.9 


hours later 


40 


68 


79 


16.2 




80 


56 


78 


15.6 



(ppm) 

15 minute root 500 
soak; transplanting 1000 
same day. 2000 
4000 
8000 

Control 0 



19 78 16.4 

43 77 13.6 

27 77 13.7 

57 78 15.8 

71 75 14.7 

0 78 16.4 
(16) c 



The percent rice blast (Piricularia oryzae) on rice leaves was determined 
by evaluating the degree of infection and type of lesion on 100 plants per 
plot. 

Plant average height and number of tillers per plant was determined by 
evaluating 100 plants per plot. 

Percent infection on the leaves of untreated plants. 
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cnmn^H.?"[£" aCy ^ ydl ? 2ino)be,12oxa20le ^ 2-(2-acylhydra2ino)bai2othia2ole 
compounds to be employed as starting materials: ; ^^ uuazolc 

T 

are themselves prepared in conventional procedures for the preparation of hvdmades. 
5 Conveniently, the corresponding 2-hvdrazmo comnound P^panraon <» nyoraades. 



HH-NH2 




o o 

is reacted with an acyl halide (R'-C-halo), acyl anhydride (R'-C-O 

° O 
acid (R'_c_OH), or ester (R'-J-O-oIkyl). 



in The reaction is conducted in accordance with conventional procedures The 2-hvdra 
10 zmobenzoxazole and 2-hydrazinobenzothiazole compounds are Sy wwSdm" 
^J n , P i°? d, f eS J I e « P«»*«* the corresponding 2-an^o ^m^aTdiaz^ 
nzed and displaced by chloride, which is then displaced with hySTLi JSE 
fvdr^ Pt0 f TO* *l «>»«P°nding 2-mercapto compoundTdLkced^S 
15 5fiS£ # 7 Soe i I 949 ' 355 - 111 y« another Wedurer^ elchana 

15 anunation, the ammo group of the corresponding 2-amino compound is l^sdhS 
hydrazino: cf. J. Gen. Ckenu U.S.SJL (Eng. translation), Vol 29 ve aSnSoT 



WHAT WE CLAIM IS:— 
1. A compound of the formula 



10 



15 



20 




andjhej^logically acceptable acid addition salts thereof, wherein X represents 



25 



-L, 



o 0 

or 



R .^presents halo, alkyl of C.-Q, alkoxy of Q-C,, or alkvlthio of C_T • „,* 
R* independently represents R' or hydrogen; R' repreS "hjKJm afc vTolfe-? 
cydopropyl, hydroxy, alkoxy of Q— &, mercaDto^kvZ^^'fv5>< STTZ? 1 ' 
propynylthio benzylthio, hX, (alkyl of cSjft? SStof J feS; ffS « 
carbamoyl, tbiocyanato, acetamido, trifluoromethyl, a MrfdL fcSnjf ,) ^ 30 



o 

-C-JL-R 4 



25 



wherein R* represents sodium, potassium or alkyl of C, — Q, halomethyl, or mono- or 
difalkyl of Q— C 3 ) amino; subpect to the limitations (1) that at least two R 2 s or at 
least one R* and R% represent hydrogen; and (2) that when both R 1 and R 3 represent 
groups other than hydrogen, such groups together do not contain more than six carbon a 

atoms. ^ aaap9mi as claimed m claim 1 wherein each R* independently represents 
hydrogen, halo, alkyl of Q— Q» or alkoxy of C,— C; and R 3 represents hydrogen, 
aUcyl of Q-Cn, cydopropyl, hydroxy, alkoxy of C,-^, meroipto, alkytaio of 
Ci— Q, allylthio, propynylthio, benzylthio, halo, ammo, (alkyl of Q— C s ) ammo, cu- iu 
(alkyl of Q— C 3 ) amino, carbamoyl, thiocyanato, acetamido, tnfluoromethyl, or a 
radical of the formula 

O 

— JLo-R* 

wherein R' represents sodium, potassium or alkyl of Q—Q. 
( 5 IT A compound as daimed in daim 1 wherein at least one R* or R 4 is alkylthio 15 

° Za compound as claimed in claim 3 wherein R 3 is halomethyl or mono- or di- 

(alkyl of g m ^^ ( ^S in any one of claims 1, 3 and 4 wherein when both R 2 
20 and R 3 represent groups other than hydrogen such groups together contain from 2 to 

6 car ^ a ^^ ound as daimed in claim 1 or claim 2 wherein R 1 is chloro, or methyl; 
R 2 is hvdroeen; X is — S — ; and R 3 is hydrogen, . 

25 een- X is — S — ; and R 3 is hydrogen. 

8. A composition comprising a surface active dispersing agent, and as active agent 

a compound as claimed in claim 1. . , 

9 F A composition as claimed in claim 8 wherein the active agent is a compound 

as claimed in claim 2. . ^ _ j an 

30 io. A composition as claimed in claim 8 wherein the active agent is a compound ^ 

as claimed in claim 3. - j 

11. A composition as claimed in claim 10 wherein the active agent is a compound 

as claimed in claim 4. . 

12. A composition as claimed in claim 11 wherein the active agent is a compound 

35 as claimed in claim 5. . U1 35 

13. A composition as claimed in claim 9 wherein the active agent is 5-cnloro-j- 
triazolo(3,4-b)benzothiazole. f . e . . 

14. A composition as claimed in claim 9 wherein the active agent is 5-metnyi-j- 
triazolo(3,4-b)beiizothiazoie. . . . 

40 15. A method for controlling a plant-pathogenic organism which comprises apply- 40 

ing to a locus of the organism an effective amount of an active agent selected from the 
compounds as daimed in claim 1. . 

16. A method for controlling a plant-pathogenic organism which comprises apply- 
ing to a locus of the organism an effective amount of an active agent selected from the 

45 compounds as claimed in claim 2. . 45 

17. A method for controlling a plant-pathogenic organism which comprises apply- 
ing to the locus of the organism an effective amount of an active agent selected from 
the compounds claimed in any one of claims 3, 4 and 5. . 

18. A method as daimed in daim 15, wherein the plant pathogen is a fungus. 

50 19. A method as daimed in daim 16 wherein the plant pathogen is a fungus. 50 

20. A method as daimed in daim 17, wherein the plant pathogen is a fungus. 

21. A method as claimed in claim 18, wherein the fungus is the causal agent of 
rice blast (Piricularia oryzae). . . . . ^ , „ t 

22. A method as daimed in daim 19, wherein the fungus is the causal agent of 
55 rice blast (Piricularia oryzae). 

23. A method as daimed in daim 20, wherein the fungus is the causal agent of 
rice blast (Piricularia oryzae). 
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